
B * 

JAPAN 



PATENT 




10/588714 

Shin SATOU, et al. 

VOLUME HOLOGRAM RECORDING. 

08AU8-29066O 



m w t m <d ai is 



SiS^ilh this Office that anneXed iS 2 trUC C ° Py ° f the lowing application as filed 



M^|:-V|'i Date of Application: 

Iflll^ # ^ 

Ift^^f ^^pplication Number: 

Wit *-■''* fytf* 



v l^e country code and number 
p^I>,.«...v. | :, .^y° ur P rio "ty application, 
? ; ; ; 4'oe used for filing abroad 
f. St w >'f^er the Paris Convention, is 

m ■ % % m a 

til 



'!&Dlicant(s): 



2004^ 2 /§ 1 3 B 



#11 2004-037504 



JP2004-037504 



1 : .'. i 



Best Available Copy 




2004-037504 



^-v : 



1/E 



[#m*j 

mmxumm] 

[ft*] 
[ft*] 

[ft*3U±*ffc] 

[i^£ifcl#-^] 
[Ifift&fS] 

[t/#*i 
[t/#*i 



M60213G2 

^^lS**ffirtT?tE^BT 1 #*fe<^> 1 IS^tM^lifi 

000003034 

#112003-375004 
Wtl5^11J! 4B 

043432 
21.000R 

^mm^mm i 
i 

r i 



tb|E# 2006-3049905 



#M2 0 0 4 - 0 3 7 5 0 4 ^- v I 1/E 

* iw*a l ] 

2 ] 

[it*ii 3 ] 

ft * w #s 1 # 3* 3 (Dm tifr k nzmo i&mw. * n 7 v a mmum-o 
5 ] 



aiiE# 2006-3049905 



mm 2004-037504 ^- v I 1/ 

[0 0 0 1 ] 

#3P73 t± , mm *n/57^ IBIl H jg L £ t>* * n7?7^f-^ ISii v * -r A 
[0 0 0 2] 

[0 0 0 3] 

*n^9AI±T*i»WEfiBBS!lfc -t «3 &o ri» offing ft &«> T8MR«:E» 

grtSBOSfT^M-CsB^i"^ v>*?0> attain ^9 -g-Oi^v^HW^^^Mti/c^S 

f- > 3 *IT £ft$>*±, ^ilft^^^^S^S^^H^i-a^i:^ 

[0 0 0 4] 

-e-fcH* o^7A **EH"C § & tz tt> „ *d^7AS' IH#J K^jg-t ^rffl tv>u c 

[0 0 0 5] 

, $iB'&^*BE.J&frtirz>tf, ^^^^t^ttt^v-t/w yy-tfv-r-nmift^M 

So «f*fc LTT*3fc^>*©SIP^(SCT, 7v*;H^yv-©imi, JEW 
[0 0 0 6] 

2 8 7 3 1 2 6-^--e«±, MmVT?¥?>>1i)\'M.&&*S-?-£ Lty'7'J ^7^1/>M 
-s^i 9 v * ^fi^-tt^E /S#t £ v> # ^ * y S^-tt^e y 

[0 0 0 7] 

ifc, Ji^*y^*mm LtzUn^K 2 001-523842 Kgf^S 

K*RlSttOTi[iaij4iftftfflt4fc*, M$*Lfc*n^5AO&iailti: ffl * * 
[0 0 0 8] 

taiE# 2006-3049905 



#SI 2004-037504 v : 2/ 

HiV5 - 1 0 7 9 9 9^«t-iJV*Ttt, EMfc^J£«lfi#*J"*l-fc LX y * Y# 
. 0 v-*ojflfiE«, bp*,, U) u^-*y^&ik&m, (n) 5y*iHMf^ft, 
(^) huIE (n) S-m-frS***9y*^m^H*&#J^, (-) huI£ (f ) 

^E-£IH$&#J^4Hjfc$frfc-&*, ^OHufg (>f) <o^oJBiff^**ffiriB (n) 

[0 0 0 9 ] 

frx^izmum-tYzmm^ttk^t it, #m§¥ 11-35230 3--^«-eu\ 

ofi^^ib^D^sKV^-^ffl^tt-c^S^jKn^^ra^^tt-Cv^o £*>#TI4, 3^: 
tc*«#W-^ h V **tfrig#*»iJI!3fe«Plfc&AU *«3**£fcfcJ: 3^ 

*°>J h 1; y ? Xffimfot*: J t<Dl&.fr'&t>-£\±®Lbfl, #IH§¥ 1 1 - 3 5 2 3 

0 3^#t-^^$tL/c^^p D o-eji, iSJS^+^"C, J3»Mrt ? /h£<> *rt:E»« 

1 1 #2r¥ 06-100827 

[tlfM2] ftWrtlS2 8 7 3 1 2 

ffiftJCM. 3 ] #fl 2001-523842 

[#^^^4] #if 0 5 - 1 0 7 9 9 

[WtfXltt 5 ] #H3¥ 1 1 - 3 5 2 3 0 3 

LiHt^» SRI] 
[0 0 10] 

f Alt LT$f£ Lv»#**tt*rt!ltttS*i-Cv>fcv> 0 
£*>«>#«] 

[0 0 1 1 ] 

a e&h-**;r v £ <D%mfr htz%> mm * n ^ 9 a mmmfc k m -r * o 
n&^^^m] 

[0012] 

tBIE#2 006-3049905 



#11 2004-037504 ^-v! 3/ 

[0 0 13] 

*5&m iz. & if Z> M&n* yv-ii, 9 v * Sv>li7v* Mt£DJt'3i£^ * 

^x-f;K tI'V-x-t-zk >7-fc*-/K x;*°3fvj3 «fc£f*^-tr* <b 

tl&o 

[0 0 14] 

1 ) 9) 79 V U- Y 

79 V V- Y t Ltli, 7^'JU-hX0 f 2- 

;7x^->xf^ 7^^- Ff07xy-;i/©7;^i/>t J r-> K#»w 

7^ 'J i^ - MSW^D^^iijlff ; xf l/^^u ;xiJy (*9) 7 

i"Jl/-h, ^ h vx-f-lx^^'j n-;K7?^y 7 9 } ) V— K f ^xfU^ 

V {* 9) 7^'J V- M$tf>^'J 3-;l/^/Xf±y 7^'J1/-F ; h 'J n 

7*ij yy* 9 j — juv (*9) 7 9 i )u-Y, h'j^fD-^7'nA>h i j 

'J l^- K hytKD^yxf;KVy7)?l/-hb l J (^^) ^/^i 
h 0 (> 7* V K ^y 9 'j^y F-;vt 7? 'J u 

-MOy'^>^xijA'J b-^AJft7^ , J y- hf^^'Jt-JKT) 9) 7^'J V 

[0 0 15] 

2) *°'jx.> 

^'JxyJ: LTIi, o-,m44wlip-y7'J^7n-K t>'J>f n-jVT'n/Oy 
7 l J^x-r)K /^y^xU'J F-jl/f'J7'J^x-f JK f 'J7'JJK V~>7^ 1/- 

*fy V* * 7 -^ytfx;i/x-rJl/, -> ^ n^^f > y jj- - ;i/ y tf — )]/^~- f >K vfcfx. 
[0 0 16] 

3) 

*'Jft-^iLtli, xf l/y^ijn-juf^f t^'Jnl/- 7*^yyt-;Hi* 

h V ^f-^n t: * * - K ^>^x.';^.'; h-^xh 9 tf**- K h 0 

[001 7] 

o 

^ corner <vWikit. M-fLi* i o o%cD5iweii&v^\ m^^itmit^mzi. 

j v - (om.\YM<om^\^ t # o v - v h v y 9 * coming t a n ) \$ 3 x 
1 o- 3 w±-e&&c t tv> 0 

i±}fiE#2 006-3049905 



#11 2004-037504 ^- v ! 4/ 

-K 71-^71-^ T^yi'-K 7?^7x-)t/ T^'Jl^-h^ 
[0 0 18] 

>7;i/t-Jl/x-f Jl'l^ *ft>71/>i-t;i'l'&, >7-fe * -^li 

<££) , lfx;i/-yij3>t K'J K#M^ ( K n ~> y /Mfc) > V v7*- b - H K 

h-T5 >mum& (^7ii) m&ibZo 

[00191 

(jyn b >#ftTtIfirL> *frii"f 9 t v>f t;V#J)Dli7 5 

[0 0 2 0] 

m t\ i ti h <r> iirham& iz m v » & i t § & jk mt&Vo k o v * r sin -f a » 

[0 0 2 1 ] 

i ) # y -r v -> t * - b 

v v r * - b - 1 k n * ->ttinM£»xii ^v-/7^-h-ft- /wttintf £"T?ttfli -c 
§&#y v *>r*- b^^ii: Ltu, b y v>v-r v ->r*- b, 4, 4' -y7z- 

JM^>y^7y7^-F > 4, 4' - y y 7 n a •> ;i/ ^ ^ > y 7 y 7 ^ - K ^ 
t>f l/yy^f7y7^-hSy f 'f V*DyyMvy7^-F, **v»fi£*L?>>f V>7 
b <7)fcf 1^ -y b#. V vTJ? T99YW, yV*Ky v-fl^j&^lf £>fl 

[0 0 2 2] 

2 ) *° y * - ;i/ 

^ijx-riWfji-jK ^'ji^fiWfji-iK jj*y * 7*0 9 y~ b >\ 
, 7°n tfu->^y n^^v- ->'^ ? y 3 f-;w- l , 5-^-^9 

[0 0 2 3] 

jKVx-f ;v*'';t-;vtLTIJ:, **ijxfi/>^'j3-;K «j? y 7"n kf V > ^ y 3 - 
;K ; f h 7 > f V > ^ 'J n - (f t, ti, ^ijxxr^f'Jt-^tUli, 

[0 0 2 4 ] 

tBliE#2 006-3049905 



mm 2004-037504 ^-v: 5/ 

3) ^V-;w 

o 

[0 0 2 5 ] 

1-*tn) LTii. ^f- U s 7 V 3 bf 7 V 'j 3 U- b , 7*? > 

yi-)Hf^f^- y-*'J 3 I/- b, A^f>yt-)VlfXf t7'J 3 I/- b^J^lf btlZ> 

O 

7 )VJ] y° b -fu M * ymM^fot LTf±, xf 3-;nf xft^o tf b „ 

v^--;utf ^ftyn b. b U ^fn-^/^n;i> b 'J ^-f-^7°n fcT** 

^VvT^-^iF nft^nk't^- h^^tfbtt^o 
[0 0 2 6 ] 

4) x,t°Jry 

^^OjJ?i; ^--;i/C7)* 0 V ?*'J yy^x-f)K li^xsK+y, tf * 7 j. J - )V Alx*> 
[0 0 2 7] 

5 ) v h; * * * # 'j 7-os£>tti 

m<Dm*ft mm * ± & < -r & z t § & 0 

£ ft * S d <h **-C § * 0 

[0 0 2 8] 

it , <f Vv7^ - b J: Rj&itag tifei:tt4 -ft^t> fcttffl + & - **T § £ ^\ 
IiKlCAf L^t^t Kn + y^i^JStt^^tt^MWif i L < , -«fcL 

[0 0 2 9] 

? v — y £mzKZ>x-#**sik&m£ T9 v ^otfiHrtfc^w btt, 

-tij y^otfV jr-jvcntf') 7 V yy;vx-f;W 7) T 7 ^) )^MUM^d , \£7 7 x. 
y-^AIx*^yf|« 7 ^ 'J u - F S ^ 7 x y - ;H li y k y - J W 7 7 

[0 0 3 0] 

ttifiE#2 006-3049905 



#SI 2004-037504 ^- v : . 6/ 

y * 9 v * ;i/#ipm-& £ ■£ -6 £ 4:i:4tl4, 
[0 0 3 1 ] 

3^t7C*«#j6 i S:^'"t'*^V b >J &fcl£t4:*<7>^f±, 0.2~10mol 

/kg&Ut L < ^ 0.4~5mol/kg7&*$ fcKSf £ tv^ G ¥4 t > fB^Ov h 

[0 0 3 2] 

• 3 IRT 5 > 

flfE 7 ? V U- V<D 9) T9 V o>f 1 iRab*v>J± 217^ — SB* 

0 3l7^yi?rtt-&7^ 'J V- Yifi$>Z> 0 Sf * L^SE^Mti, 0. 1 

- 1 0Ri%-C*4o 
[0 0 3 3] 

[0 0 3 4 ] 

v^^JI^P^^iJk LTfi 1 , 3-v (t-Wy't^v*^^^) ^>V7x 
3, 3' , 4, 4' -rF7*^ ( t - f^-fr V * v ts )ls#-)l>) ^V'/7x; 
N-7x-)^'Jy>, 2, 4, 6-MJ* (h'J^nn>f^) - s-F'J7y> 

-/UZlM^ C i ba^fbCGI- 7 8 4 t LT 7ffS££ ftTV>& tf ^, ( 7 — 5 - 2 , 4 
-y^n^>?yx>-i-^^) tf;*, [2, 6-y'7^tn-3- ( 1 H— \£u-)V- 

)V) 71-^] f ^-7A, SpectraGroup L i m i ted^ibH- 
Nu 4 7 0 t LTTtJlR^tLTV^ 5, 7-/3- K-3 -7h^v- 6 -7;w*n>^*« 

[0 0 3 5] 

rl^@a<iT-#^^, Wx.il. (76 -^>-tf 

>) ( 9 5 -y7n^y^y'x;f) & (II) , •>7/-A'-7A'5-')A^^ 
[0 0 3 6] 

[0 0 3 7] 

^ v'J > , ^F^vjy, jr. sj- ~> >\ a: ij ^ n -> > , ■f-j? 7 * -fe > , f - * fcf U 

<j^a, ^yjy, V ;v^r s V t4fV7-;K ->r — n-^5>, try;* 

miiE# 2006-3049905 



#11 20 0 4- 037504 ^- v : 7/ 

[0 0 3 8] 

l^yv-^f'jv-v h 'j y **jft#tE>#£ L^E^tt^fi, #^om*Jt3& t 
1 : 9 9-5 o : 5 o-e**K J: L< ti, 5:95-30:7 Ot^So 

[0 0 3 9] 
Offi*o^7A Efttttt 

[0 0 4 0] 

fomm^uy? J*mmtnme>mfrli 10-2000// m, $?£L<Ji 100-1000 
[0 0 4 1 ] 

ftt*-'jf>, * 0, ;^kif-^, «Ku^kif— U"7*>, j-f- tr -^tjvh-jk *° 

[0 0 4 2 ] 

• §a»«<03¥tt^{±, SUMKMiOft-ca* 0*C~5 orKiv»t, 1 0 5 Pa^£> 1 0 9 Pa<7) 
llC*4lWiU>„ 1 0 5 Pa*i!<7)Jt£\ +^ftHiff^WbtLft^o^t9 > 
E»&w«#££te##s*^*s 0 1 0 9 Pa<£ «3:*:£v>*&£\ ^JK^teTI" 

& Z> o 

[0 0 4 3 ] 

*n^9 AO|BilH(inI^lx-Hf-^, WiLlf, T/l/^^W * > U'-if- (4 5 8 nm 
, 4 8 8 nnu 514. 5nm) , ^'JT'h'/'ftV V-*r- (647. lnm) , YA 
GU-f- ( 5 3 2 nm) <b O ]/ - *f - Jttmm $ *U jgffin «t 0 * n ^7 A T- 9 

[0 0 4 4] 

OE»*E1*^«>E»2F5$; 
* n 7 =7 A ISiiT^^: tL-C, i*3Vi7*n^5A Bft^aS;, Alt * 

[0 0 4 5] 

ffiliE#2 006-3049905 



&m 2 0 0 4 -0 3 7 5 0 4 ^- V \ 8/ 

j:m&mm, wen mm • mtt^^m^ • id* - k • * h 

[0 0 4 6 ] 

<%mm 1 , Jt^^a 1 > 

Tm<VM&%d* 3 0-4 or-C2P#P B m#U +53-^v#ML^o * 5 * O 3 ^ 

<Dl^\z, A^--*f- <h LTJ?£ 2 0 0 ^ mCOlzg^ yit^Vy-y- Y , 

^£#AL£3^x^1S#ii£*1-<2>* 0, ;-7-v h ? *RZfm&n*s--?-frb%z> 

10 0 4 7] 





80MFA 1 ' 


G-400 2 ' 


HDI 3) 


DBTL 4) 


DBPA 6> 


Irg784 6) 


DMBA 7 * 




20 


80 


62 


0.02 


10 


2.8 


3.9 




20 


80 


62 


0.02 


10 


2.8 





[0 0 4 8] 

1 ) 80MFA I &m±1tn 3- *° 5^ h 80MFA, ^ V -b 'J > ^ 'J v v ;l/ J- - j- ;K7)^ jJ? v 

vt? >; W — h 

2 ) *im-ftMG-400 I ^* 0 -b 0 vT'n tfl/ >i + y ^-frfc (^T-»400) 

3 ) M^M-r^ 9 ^ — h HDI : A + f^fi/^y-f Vy7^ - h 

4 ) mm^bMDBTL I v -f* J^Xy*7^P-f 

5) DBPA : y/n^7x^^7^ 'J h 

6) f-^A^i/v^r-'f ~^r< * ;i^XMlrgacure784 : tf* (7 — 5-2, 4-v^n^ 
>^v^^-l--r;i^) tf^ [2, 6-/7;vtn-3- ( 1 H— b° u-fr- 1 ->f 

7) DMBA : N,N-y^f;K>y;i'7? > 
[0 0 4 9] 

±1560 X 7 l l ZftZi&Ltzmmm*®ig:532nm<D7V -yv-^r- (CoherentMCompass21 
5M) \z J: Vr-Jtyg^mTtZft ofc (HI) o ~jt^&mjttmmz : $LmZSrm<D]/v 
Kl'-lf- (Coherenttt^LabLasers) n ^9 Af^iifM^ -t^ ? - U I3#r3»£ 
fFffiL/Co Hl#T7£5£Sii, /^7-^-^- (AdvantestttS^Optical Power Multimeter) 
•C«!J5e L fc„ ^ U ~ y Is- *>3i jgfi20mW/cm 2 (ftttttTiei fcTWSg) , U * K V - -»f - 

tBfJE#2 006-3049905 



#il 2004-037504 



^-v : 



9/ 



<D^mt 1 //W/cm 2 (S^ttrMt'TrliJ^) L*r 0 
[0 0 5 0] 

*-7>KT40 , C-e24l$ra2m&U Sat-^*Pft, &g635nm<7) 1/ -7 K Ix — -*f — T[I]£Jt$J 

[0 0 5 1 ] 
[*2] 







40 Wik 






1 9% 


3 5 % 


3 5% 




1 0 % 


3 3% 


3 0% 



[0 0 5 2 ] 

lot, HiRT 5 «J, #»*n^9 AiB&&#w«Jg&tffeiBI 

[0 0 5 3 ] 

<*»J2 , JfctfcW2 > 

OI£il«f£ S:fflv^n^5A Iff fftiEft 

1 trafllO^JH^^y/Hr^SrWItlLfco fc/iU -^<DU v (50X50 
X lmm) £T ^5^/1 (£!*«) ttit^IU X^--9— £500 ,« m i Lt, IBIlifO 
111)? £500/* m L£ (0 2 KHflBIS*^ Lfc) 0 

(3 0~4 0t\ 2H#W) fcft&T, 80*C. 2mmtLfz a 

• 7*— 9 f£il^ 

ieiff4fflV-f-$fi: 5 3 2 nm (Nd:YV04) 

Elt^--f-^S : 1.5mW (^;i^ipg 1 Onsec, Kgi&LfflM 50^ sec) 

iff«3fc/#js*aiaEJt= 3 

mm^^XWt : 200, 1000, 2000/ 

fctittE#2 006-3049905 



2004-037504 



10/E 



iifrWO V-^-mm. : 0.75mW~0. lmW (/-Ol^i 1 0 n sec, m&LfflM 50 M 
' sec, CMOSSftO^gUi «9«) 

[0 0 5 4 ] 
[^3] 





200 


1000 


2000 




<io- 4 


<10 4 


<10 4 


Jt$fc0iJ 2 


>10' 


6 x 10- 3 


1X10 3 



[0 0 5 5] 

jfc$c#!l 2 -Cti, 200^>°^^co^^;V ; ¥ r --e<7)feit^^^H k:V h^^-l/- KOSftri* 
[0 0 5 6 ] 

^mmmnmt. mn*vv ; 7^Bmm j &i~mLtzi><Dx~$>y), mm^^^ 
[mffi<7).w#.^i^0^] 

[0 0 5 7] 

[mi] Eiff^ii^sij^go^^^-riiT^^o 

[m 3 ] mmm2 , itwm2 k&^x, iooo^^^(D^^)u^-xm$^Ltzr- ? <d 
s^®ft-e* n . (a) it it&m 2 <7)S^iift-c* ^ . (b) t±*»j 2 <Dw^.mm^^> z 

o 



{UliE#2 006-3049905 



mm. 2004-037504 



1/E 



mm 

'[mi j 



FL FL FL 

— ' /- SE3HH-- 



AOM 



BS 



Iris Iris 



Rotation Stage 
Sub; 



FL 



Coherent: Compas^ 1 215M 
532nm 



/ / 
/ / 



/ 



,-'\ 

Mirror 



Coherent: LabLasers™ 
635nm 




Power Meter Detector 



\ 



X 



Mirror 
[112] 



^-^—y— (500 Mm) 



113] 




j3 -7 * £$5 




(B) 




tBSE#2 006-3049905 



#H 2004-037504 ^-v! 1/E 

, & * £ ffi v > tz * n ^ 9 A £ tittl" & o 

[SftBI] & L 



tB!E#2 006-3049905 



mm 2004-037504 



1/E 



f«0 



#fl 2004-0375 0 4 
50400239373 

m-mm±ffi o o 9 o 

16^ 21180 



Ma] 



¥J£16*P 2,3 13 B 
$ Iff A 
000003034 

mJR«^EH«f«lTB 1 4 



miiE#2 006-3049905 



^-v': i/E 



#11 2004-037504 
tti I A I I if $ 

*80#-& [000003034] 
1 . iH^H B 1 9 9 4 ^ 7 1 4 B 

mutism Est« i ra 1 4=t i 



thliE# 2006-3049905 



